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Synopsis

In order to examine the relationships among water level of underground waters in vertical
boring holes, discharge from horizontal boring holes and chemical compositions of the above-
mentioned waters originated from fractured zone at mountainside during heavy rain, their varia-
tions with time were observed at the northern part of Tsurukabuto area in Rokkd mountain range
from June to August in 1975. The following results were obtained: (1) The chemical composi-
tions of the greater part of underground waters were influenced considerably by heavy rain, (2)
The qualities of the above-mentioned waters could be divided into the following two types; Na*,
Ca?* —HCO;~ and Ca?t—Cl-, SO,%-, (3) Some of the above-mentioned waters were affected
significantly by thermal-mineral springs, (4) Some of the nearby stream water was supplied into the
above-mentioned waters through fractures or faults in base rocks, and (5) Although fluctuation
of underground water head differs and varies independently from point to point, the fluctuation
pattern in this area could be ‘grouped into the following two types; (i) Height of head increase
was rather small, but its response to rainfall was very sensitive, and (ii) It was comparatively
large, but it increased gradually with time after heavy rainfall.
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Fig. 1. Map showing locations of boring holes (O: vertical boring hole, : horizontal boring
hole).
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Fig.2. Variation of water level at each vertical boring hole and precipitation with time, April

1975.
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Fig. 3. Same as Fig. 2, June to July, 1975.
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Fig. 5. Vertical distribution of bicarbonate Fig. 6. Vertical distribution of chloride con-
content at each vertical boring hole
(number in the figure indicates loca-
tions of vertical boring holes shown

in Fig. 1).

tent at each vertical boring hole.
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Fig. 7. Vertical distribution of sulfate con-
tent at each vertical boring hole.

Fig. 8. Vertical distribution of calcium con-
tent at each vertical boring hole.
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Fig. 9. Vertical distribution of sodium con- Fig. 10. Vertical distribution of soluble SiO,
tent at each vertical boring hole. content at each vertical boring hole.
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15mg/D %R LTV R HEBIES L RONTHAOERIEEEL 225 ), #IC No. 10 BALME RLT
who

20#E0F4 7L LT No. 8 REBTOHADBEX I Smg/l BETHI2BERKCAL - THLIZD
BEZIAE(RY, BEKTI18mg/] BEOERD L, INLOHERVEILEDOELHOME, 20
KNS BNREOHOEVICL VREINDOKOBROZI NP LB I E > THAILERRLTAE3D
LELON S,

3 SO &

No.7,8 D8 A0 SO BER4ADZNL YV REAERRL T2 OBEHRNTH 2,

No.1,2,3,4,7,8,30 ® SO BERHH L IZITERNITHML TnwiH, Nob, 69 10 T3 E#ED
RAZDORENE —VIREL B> TR DVEREL TORBEERKE AOBHFH-HTS 5,

No.5,6,9,10 8 HD SO, OXBELLHBRAITOZOMHLZNLD 8 HD HCOs™ A4Mild4
Borg—~vERLTVE, T4bH SO OAHIZEED L RBIZAD > TEOBEIIIHMITHEML T
0, HCOy O R ZOMIZEYOBERERL TS, 2D LI ITHCO:™ & SO DBES O
BROBBHO1 DL LTROIEDNELLND : BKOBBEHIZVRAEBHANEREHENA TS LB
ABBALTHERE N FASBAZEL BEL T 20kt CO, BEREREL ANLE DK
tho HCO2™ BEHKE(T 2, — A2 0KIAKEERINLEATABITREL 2o T M b, SO
WEAFBERKE EDBBALEZAEY, ZOKFO SO BEREAZABYLTL 3, TR, =
BOTNEOPICHENE FELTATRY, BAD20EEBNOHP~ORBELEOBBE L2,
INLORBELOHMT AL LRI LIOLAEEINSD, Clm.Nat,Ca? OBEMGIEZLADES &
Bk Z BN OKOEERAR L 2K LRSS EL LN S,

(4) Ca®™ OB
No. 2,3, 4,7, 8 30 @ Ca** #BEOHMIIA4ALE8ALIETZRALLI 22—V 2R LTw3, No. 5,
6THFADEBEREIREL, HITNo.6 DFMIMLLIEHL TS, No.1,9,10 0EBTOHAOR
BEEIL5~10mg/l LRV BIBEBIGEIRONT ZOERERITNE{E>Tnwb, No.4,7 £T
READHMAALVBERETEVEERL TV,

(5) Na* OH#H

No.2,3,4,8,9,10,30 L3175 Na* DB OSA ¥4 — v BAME L TH 245, No.1,6,7 TIzEAT
DWREEITH 10~20mg/] LHYKEWIERRL TS, No.5 OXBTORHADEERRIH 10mg/] BE
ThEM M URTRIEBEALRALEERL TS, 7 No.6 CREATEDOSFH &~ 2R LTn
30 Thbb, AATREEPOEBIKN-> CS5mg/Il BETRH2A, BILLIXZTOEBERYMMLT
Vb, 8 HIZHITIEX L LB IT5mg/l BERAL LT3,

(6) Si0, OHFH

No.3 @ Si0; BERIZLALZTITECOWRMNTH 2. AKBHRO HITFKERATH], 20k %
TEREHRO LM TFRE LTRE(BL LWBOKTS 2, pH #89.4~9.5L B RT Z Lok
DEELLHTSIO, HZOL) KFIEVBEEE RTILRELOA TR, Ehsr4 Y TSIV by
DREFREDELBABHALHOFRHET SIO, 0BAHEZ ) HRMIZEBLKPLOREINLIDE
HEINDY, EPRIETIRE1D5,

BEALOHEILTIE SIO;, OMADBREZRIAS bk, 8 D No.4,56,8 Tiddhih ZH)
#RL T3, No. 1 CRAEHLIRBETIRSIO BEI/NI ZMERTVHEBICH- THML TV 3,

(1) log Peco; OF

K DRI ASE (UTF Peoy EF) THREFNRAOKMEEERBROE—~REBBLHELOHEE Lk

_._7_



416 FABKFATRERSE 195 B (| 51, 4)

DEMRY EHTRDL O Fig, 11 TS 5,
log Pco,=log [HCO4~] —pH+7.8

2T () BEABETEDT,

KEHD Peos 131070 [ETH D, BABSKRROHN
2 EFH TR > Tafcb Lieh, ZOBKIE Peoy, & LT
107 [EXBEL I RBETLIRTFTHL, 2L TH
b CO, DB ENLET2ELIE, BEPDOZ OKD
CO; BEL LR LB TETHAI,

ZOES BRI ET S E Peoy #1107 [EDEERT
No.3 oskiz "FEITK, MEIDEEL LN SIO: D4H
REEAFET 5. ZOMDHBEIKD Peo: BT
0 REL Y IREVEERLTWS, 2D L3 CO,
DRFANOYBRBEZ LEF®RLTNDE, 2D CO; D
BEGHAEOKRAYTIZH 545, HEME, HERELZE
oYK LT, £4 CO:. DERBED AN B« 2+

DEPTH (m)

s 1975409
oo
oo} remse2s

5o BMLTELIORBHEBRIEL, KBIVWE, B
FORBOANHAL LB L CTHTREI» LB INTE
sure of dissolved carbon dioxide cal- 723 LHEEIN D,

Fig. 11. Vertical distribution of partial pre-
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Fig. 12. Hexa diagram used to classify underground water in each vertical boring hole through
its quality, under the normal condition without direct effect of rainfall (A and B:
typical fresh water, C: water from volcanic origin, and D: see water or water from it).
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Fig. 13. Same as Fig. 12, under the extraor- Fig. 14. Hexa diagram used to classify un-
dinary condition affected signifi- derground water in each horizontal
cantly by heavy rain. boring hole and stream water (S.

DO: S. Dobashi).
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Fig. 15. Variation of dissolved chemical species contents and discharge of underground water from

horizontal boring hole at NO. 1 and precipitation with time.
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Fig. 17 {3241l LACEA No.2  HCO,', €I, S0 Fig. 17 Vznri‘:jtut.jon'907f5 dissolved chemical
BEQTA3AALI2H X TORMRK L AR L ORRE . species contents in underground
B3O THY, HEORMIIKHT 2ERTBEOEY) water from horizontal boring hole
REGFEFCREUL T2, ZOHENELHHNT 5 LK (NO. 1) and in stream water (S.
FLE No. 1 KEBMO KB EFEHRAL THhDZ LWBhP b, Dobashi) during heavy rain.
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